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Caries Risk Assessment and Prevention: 
Strategies for Head Start, Early Head Start, and WIC 

Michael J. Kanellis, DDS, MS 

Abstract 
Objectives: Tfris review updates the evidence regarding caries risk assess- 

ment for infants, toddlers, and preschool children and formulates recommenda- 
tions for preventive strategies for WlC, Head Start, and Early Head Start. Meth- 
ods: Literature on caries risk assessment and preventive strategies for infants, 
toddlers, and preschool children were reviewed and synthesized. Remmmenda- 
tims for WIC, Head Start, and Eariy Head Start were made based on the review. 
Results: Individual canes risk for children in WIC, Head Start, and Early Head 
Start should be based on: (1) previous caries experience, (2) precavity lesions, 
(3) visible plaque, and (4) perceived risk by examiners. Recommendedpreventive 
strategies for WIC and Head Start populations include: (1) daily toothbrushing in 
Head Start centers using fluoridated toothpaste; (2) fluoride varnish application 
to children enmlled in WlC, Head Start, and Early Head start; (3) use of chlor- 
hexidine gels and varnishes (following FDA approval); and (4) increased use of 
sealants on children with precavity pit and fissure lesions. Conclusions: Early 
weening, risk assessment, and preventive programs in WIC, Head Start, and 
Early Head start populations hold a great deal of promise for preventing dental 
decay in high-risk children. [J Public Health Dent 2OOO;6O(3):21O- 1 ;If 

Key Words: dental caries, prevention, early childhood caries, Head Start, WIC, 
risk assessment. 

Jn a 1995 landmark article, Edelstein 
and huglass successfully dispelled 
the myth that tooth decay is no longer 
a serious public health problem for US 
children (1). While the prevalence of 
dental decay has declined dramati- 
cally for many children, tooth decay 
remains one of the most common dis- 
eases of childhood (2). Of further con- 
cemisthe fact thatin theunitedstates, 
dental decay in children is distributed 
unevenly. An estimated 80 percent of 
decay is found in just 25 percent of 
children (3). Children from low-in- 
come families are disproportionately 
affected and are affected at an early 
age (1). Caries rates among children 
aged 3 to 5 years attending Head Start 
preschool programs, for example, 
t yp idy  range from 16 percent to 65 
percent (1). Caries rates of 35 percent 
to 56 percent have been reported for 
children under the age of 3 years en- 
rolled in Women, Infants, and Chil- 
dren (WIC) programs (45). 

To reduce caries rates among high- 

risk children, it is important that pre- 
ventive dental program and strate- 
gies be put into place to overcome bar- 
riers that have reduced the ability of 
preventive efforts to reach lower in- 
come groups in the past. Because 
rnany high-risk children in this coun- 
try are served by Head Start and WIC, 
these programs appear to provide the 
ideal infrastructure in which to imple- 
ment preventive dental protocols and 
strategies. Not only are these pro- 
grams dedicated to serving low-in- 
come children, but they already have 
an established commitment to the oral 
health of the children they serve. 

Project Head Start is the largest pre- 
school program in the United States, 
serving primariiy children from low- 
income families and children with & 
abilities. Established in 1965, Head 
Start is administered by the Depart- 
ment of Health and Human Services. 
More than soO,OOO children are served 
annually by Head Start, with a goal of 
1 million children per year by 2002. 

Children enrolled in Head Start hadi- 
t i o d y  have been 3 to 5 years of age. 
In 1994 the Head Start Reauthorization 
established “Early Head Start,” a new 
program for Iow-income pregnant 
women and families with infants and 
toddlers. 

The WIC program originated in 
1972, when an increased awareness of 
the nutritional needs of pregnant 
women and preschool children led 
Congress to authorize the Special Sup  
pkmental Food Program for Women, 
Infants, and Children. W C  is admin- 
istered by the US Department of Agri- 
culture (USDA) and provides nutri- 
tional screening, vouchers for nutri- 
tious food, nutrition education, and 
health and social service referrals for 
eligible low-income women and chil- 
dren up to the age of 5 (6). Nationwide, 
WIC serves approximately 7.5 miltion 
people mua l ly .  

This paper wiU suggest strategies 
for identifvlng children at high risk for 
dental decay within Head Start and 
WIC programs, and outIine methods 
and procedures for preventing tooth 
decay in these children. It will not pro- 
vide a comprehensive review of either 
risk assessment or prevention, but in- 
stead will focus on specific methods of 
risk assessment and prevention that 
are low-cost, evidence-based, and that 
could be implemented in Head Start 
and WIC programs with antiapated 
success. 

Screening Activities 
Oral screenjng exams for the infant, 

toddler, or preschool child are an im- 
portant first step in determining a 
child’s oral health care needs. Screen- 
ing e m  can provide infonna tion re- 
garding the presence of abnormalities 
and pathology, including dental car- 
ies. Screening exams also provide an 
opportunity to assess the risk for fu- 
ture caries and recommend individual 
strategies for preventing disease. Fur- 
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ther, when parents are present, s~leen- 
ing exams can provide "teachable mo- 
ments" that allow for preventive in- 
struction and anticipatory guidance. 

The American Academy of Pediat- 
ric Dentistry (AAPD) recommends 
that children have their first exam by 
a dentist at age 1 or within 6 months of 
the eruption of the first tooth. To pro- 
vide risk assessment and anticipatory 
guidance for high-risk groups, peri- 
odic oral examinatioRS should begin 
even earlier. Although dental exams 
traditionally have been provided by 
dentists, finding a dentist willing to 
see children at age 1 is difficult. Studies 
in Iowa and Texas have found that 
only 26 percent and 19 percent of den- 
tists, respectively, are willing to pro- 
vide dental exams to children this 
young (78). For older children, access 
to a dentist also may be difficult, espe- 
cially if children are enrolled in Medi- 
caid. A recent study of Head Start pro- 
grams in Iowa found that 28 percent of 
Head Start preschool children in the 
state are unable to obtain dental ex- 
amina tions for their children within 90 
days, a Head Start performance stand- 
ard (9). The primary reason cited by 
programs for not meeting this stand- 
ard is a shortage of dentists wrlt;mg to 
accept new Medicaid patients into 
their practices. 

Where dentists are either unavail- 
able or unwilling to perform dental 
screening exams on young children, 

sicians, nurses, and other health pro- 
fessionals should be encouraged. Oral 
screening exams can take place in con- 
junction with other health assess- 
ments and interventions for children 
enrolled in Early Head Start and WIC. 
Typically, no separate appointments 
are necessary. In Head Start programs, 
screening exams can be done on site by 
dentists, hygienists, or other appropri- 
ately trained health professionals. 
Screenings typically canbe carried out 
with a minimum of annamentarium 
including a mouth mirror, toothbrush, 
rubber gloves, and a light source. The 
protocol for examining infant patients 
has been described previously (10). 

Whenever possible, a routine refer- 
ral to the dentist should take place for 
each child screened in Head Start, 
Early Head Start, and WIC programs. 
The primary goal for referring all chil- 
dren is to establish a dental home for 
each child where they can receive 
comprehensive diagnostic, preven- 

screenings by dental hygienists, phy- 

tive, restorative, and emergency care 

Caries Risk Assessment 
Because a disproportionate amount 

of decay is found in children from 
lower income families who have diffi- 
culty in accessing dental care, preven- 
tion for these children is especially im- 
portant. An essential first step, given 
limited resources, is to determine, 
upon screening, which children are at 
high risk for dent$ decay and which 
are not (11). Based on a determination 
of caries risk, different preventive 
strategies can be employed for chil- 
dren in different risk categories. W e  
certain preventive strategies may be 
appropriate for virtually everyone in a 
group or population, others are more 
costly or time consuming, and can 
therefore be targeted toward children 
at highest risk. 
Because most children served by 

Head Start and WIC are from low-in- 
come families, children enrolled in 
these progxams should be considered 
at higher risk in general than other 
children. Evidence supports a strong 
association between sociode 
mographic factors including income, 
and risk for dental caries in children 
(12,13). Studies of Head Start pre- 
school children have reported decay 
rates frequently exceeding 60 percent 
(I), a rate much higher than in the 
general population. Tinanoff reported 
that caries prevalence in Head Start 
children in a community in Connecti- 
cut was 34 percent higher than the 
prevalence among middle class chii- 
dren in the same community (14). 

While as a group, children enrolled 
in Head Start and WIC can be consid- 
ered at higher risk for caries than the 
general population, it is still important 
to conduct caries risk assessments at 
the individual level. Not all low-in- 
come children experience similar lev- 
els of disease, and with individual car- 
ies risk assessment, higher cost inter- 
ventions can be targeted appro- 
priately to individuals at highest risk. 
Many different risk factors for caries 
have been explored, and models for 
risk assessment have been tested. (For 
a more comprehensive report on car- 
ies risk assessment, see ref. 14.) How- 
ever, no strategy for predicting caries 
risk is 100 percent accurate. 

Risk assessment strategies that are 
most applicable for use in Head Start, 
Early Head Start, and WIC programs 

throughout childhood. 
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include those that are easily per- 
formed, low cost, require no special 
equipment or supplies, and promise to 
provide reliable results. Indicators of 
caries risk meeting these criteria in- 
clude: previous caries experience, 
presence of precavity lesions (white 
spot lesions and stained fissures), vis- 
ible plaque, and examiner's overall 
impression of caries risk status. 
Screening tests for mutans strepto- 
cocci also should be considered. Al- 
though they require an increased level 
of sophistication and expense, they 
provide one of the best available indi- 
cators of caries risk. One additional 
indicator of caries risk in young chil- 
dren is bottle-feeding behavior. While 
not as predictive as other risk indica- 
tors, prolonged exposure to sweet- 
ened liquids in a bottle should be con- 
sidered when assessing caries risk. 

Previous Caries Experience. One of 
the best predictors of future caries is 
past caries experience (15-19). With 
children under the age of 5 years, a 
history of previous dental decay auto- 
matically should class9 a child as 
"highestrisk" for future decay. Steiner 
et al. (19) evaluated a comprehensive 
set of variables in an effort to identrfy 
the best predictors of caries in children 
and found that a history of caries in the 
primary teeth was the best and most 
consistent predictor of future caries. 
The importance of caries experience as 
a predictor of future caries also was 
found by Reisine et al. (15). They fol- 
lowed 184 ch3dren aged 3-5 years in 
two Head Start programs in Comecti- 
cut and found that dmfs was one of the 
most important predictors of future 
decay. 

Precavity Lesions (White Spot Le- 
sions and Stained Fissurrs). While 
previous caries experience is the best 
predictor of future caries experience, 
many young children who are at hxgh 
risk for dental caries may have no pre- 
vious caries experience simply be- 
cause the disease has not had time to 
express itself. This situation is espe- 
cially true for children under the age 
of 3 years. 

White spot lesions are the immedi- 
ate precursors to cavitated lesions and 
generally appear on the smooth sur- 
faces of teeth, close to the gum line, 
where plaque tends to accumulate. 
White spot lesions should be consid- 
ered equivalent to caries when deter- 
mining caries risk in young children. 
Unfortunately, many dental profes- 
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sionals and others do not routinely 
ween children for white spot lesions. 
Recently, educational aids have be- 
come available that assist parents and 
health professionals in evaluating chil- 
dren for the presence of white spot 
lesions. A videotape titfed “Lift the 
Lip: How to Check Infants’ and Tod- 
dlers’ Teeth“ has been developed in 
Washington State and dearly demon- 
strates the importance of early identi- 
fication of white spot lesions (the 
video is available in both English and 
Spanish through Continuing Dental 
Education, University of Washington, 
Seattle, WA). 

While precavity lesions on smooth 
surfaces generally appear as white 
spots, precavity lesions in pits and fa- 
sures generally appear as brown or 
black staining that cannot be removed 
with a toothbrush. The ability of dis- 
coIored pits and fissures to predict fu- 
ture caries in permanent molars has 
beendocumented in theliterature (19). 
Pit and fissure surfaces of primary 
teeth do not ordinarily appear stained; 
thus, the appearance of stained pit and 
fissure surfaces in primary molars 
should be viewed as indicative of in- 
creased caries risk, although this clini- 
cal characteristic has not been well 
documented in the literature. 

Visible PIaque. The presence of vis- 
ible plaque on the teeth of young chil- 
dren cart be used as an indicator of 
caries risk. AlaIuusua and Malmivirta 
(20) followed 92 19-month-old chil- 
dren for a period of 1 1/2 years and 
found that among variables tested, 
visible plaque was the best predictor 
of future caries risk. Other factors con- 
sidered included the use of a nursing 
bottle, mother’s D-MFT, and mother’s 
salivary IeveI of mutans streptococci. 
Ninety-one percent of the children in 
this study were correctly classified as 
to caries risk solely based on the pres- 
ence or absence of visible plaque. The 
potential for visible plaque to be an 
accurate predictor of canes risk in very 
young children is encouraging be- 
came screening for this variable can be 
done relatively easily and at little or no 
additional cost. 

Perceived Risk by Dental Profes- 
sional. The ability of dentists, hygien- 
ists, and other health professionals to 
predict canes risk status with a high 
degree of reliability has been docu- 
mented in the Iiterature. A study by 
AIanen et al. (21) evaluated the ability 
of 77 examiners to predict (following 

examination and treatment) whether 
children (n=7,917) aged 5-16 years 
would develop new dental caries dur- 
ing the following 12 months. Some cli- 
nicians were able to predict caries risk 
with high leveb of sensitivity and 
specificity. The authors concluded 
that experienced practitioners are rea- 
sonably able to predict caries risk 
without the use of ”time- or money- 
consuming methods.” Similar results 
supporting the ability of dentists to 
accurately predict caries risk were 
found by Disney et al. (22) and Isokan- 
gas et al. (23). The ability of hygienists 
and other nondentist health profes- 
sionals to accurately predict caries risk 
also has been documented (22,24). 

Screening Tests for Mutans Strep 
tococcus. Mutans streptococci IS. mu- 
tuns) is a group of microorganisms 
present in plaque and necessary for 
caries to develop. Because of the well- 
established relationship between mu- 
tans streptococci and dental caries, 
biological tests that screen for the pres- 
ence and levels of mutans streptococci 
have been advocated as important risk 
indicators. Edelstein and Tinanoff (25) 
found promising results in their evalu- 
ation of a caries-screening test in a 
group of children under age 6 years. 
The screening test consisted of sam- 
pling individual children’s saliva us- 
ing a sterile tongue blade, then im- 
pressing the tongue blade onto a selec- 
tive culture media and incubating the 
media for 48 hours. They found that 93 
percent of children with caries tested 
positive on the mutans streptococci 
culture and that 95 percent of unin- 
fected children were caries free. 

Screening for the presence of mu- 
tans streptococci involves a higher 
level of sophistication, equipment, 
and cost than do other screening meth- 
odologies; however, the potential ad- 
vantages of this screening tool make it 
attractive for use in high-risk popula- 
tions. keening mutans streptococci 
levels offers to provide an excellent 
outcome measure to determine the ef- 
fectiveness of preventive protocols. If 
efforts were implemented to reverse 
caries risk in pregnant women or 
young mothers, for example, mutans 
streptococci testing would allow for 
the ability to document success. Fur- 
ther, mutans streptococci testing of in- 
fants in WIC dinics might provide the 
earliest objective indicator of risk be- 
cause eariy infection of infants with 
mutans streptococci and high levels of 

mutans streptococci are known to be 
associated with increased caries risk 
126). 

Sleeping with a Bottle. Sleeping 
with a nighttime bottle containing 
sweetened liquids (and/or prolonged 
ad lib use of a bottle or sippy cup 
during the day) has long been consid- 
ered a risk factor for canes in early 
childhood. Controversy regarding the 
exact relationship between bottle con- 
tent and caries has developed recently; 
nevertheless, the importance of ti-iis 
variable in predicting caries risk de- 
serves mention (27). Because of the 
multifactorial nature of caries, some 
children will use the bottle inappropri- 
ately and not deveIop caries, while 
others with high levels of S. mutuns 
may develop extensive caries. 
Afaluusua and Malmivirta (20) found 
that only 33 percent of 19-month-old 
Children who reportedly used a night- 
time nursing bottle developed caries 
in a 1 1/2 year period of time. W e  
bottle-feeding behavior alone may be 
insufficient evidence to characterize a 
child as high risk for dental caries, 
when combined with other risk hdi- 
cators, it should be considered signifi- 
cant. Information about bottle-feeding 
behaviors can be obtained through 
parent interview, and through direct 
observation as children often present 
to appointments with bottles of juice, 
Kool-Aid, or other sweetened bever- 
ages. 

Prevention 
Following screening and risk as- 

sessment, preventive protocols should 
be prescribed and implemented. As 
previously stated, most children 
served by Head Start, Early Head 
Start, and WIC can be considered at 
high risk for dental decay, and there- 
fore most recommended preventive 
protocols will be appropriate for 
nearly everyone in these programs. 
Some protocols, however, wiU best be 
reserved for individuals found to be at 
highest risk for dental caries due to the 
time and cost associated with them. 

The preventive modalities that will 
be discussed in the following section 
include education, toothbrushing, 
fluoride varnishes, sealants, and chlor- 
hexidine varnishes and gels. This re- 
view is not intended to be comprehen- 
sive, but rather will focus on preven- 
tive strategies that lend themselves to 
impiementation in Head Start, Early 
Head Start, and WIC programs. For a 
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more comprehensive review of caries 
prevention, the reader is referred to 
Chapters 23-27 in “Dentistry, Dental 
Practice, and the Community” by Burt 
and Eklund (28). 

Education and Decay Prevention. 
The mainstay of many preventive den- 
tistry programs has been educa- 
tion-education about the etiology of 
tooth decay and education regarding 
ways to prevent it. Most educational 
messages about oral health are persua- 
sive in nature. They attempt to per- 
suade the listener to adopt healthy be- 
haviors and to discontinue unhealthy 
behaviors. Spedfic examples in den- 
tistry include attempting to persuade 
mothers to stop putting their children 
to bed with a bottle, or attempting to 
persuade parents to brush their chil- 
dren’s teeth thoroughly on a daily ba- 
sis. Little evidence, however, supports 
the effectiveness of education and 
counseling in preventing tooth decay 
(14). 

A study by Bird and Hazel (29) in- 
vestigated whether parental educa- 
tion regarding appropriate oral hy- 
giene could have an impact on the oral 
health of their children. he-hour lec- 
tures were given to parents of Head 
Start preschool children regarding the 
etiology of decay, the effectiveness of 
plaque control, and on brushing and 
flossing techniques. Parents were 
counseled about the importance of pa- 
rental involvement with their cx; 
dren’s oral hygiene. The chilaren’s 
oral hygiene in this study did not im- 
prove during the study and the 
authors conduded that education of 
the parents for the children’s benefit 
had little effect. 
As discussed previously, one poten- 

tially deleterious habit regarding the 
oral health of children i s  sleeping with 
a bottle containing sweetened liquids. 
A signrficant amount of research has 
been done in this area, with results 
consistently demonstrating the limits 
of education in behavior change. In a 
study by Benitez et al. (30), 17 parents 
of children with early signs of ECC 
received one-on-one counseling re- 
garding the harmful effects of sleeping 
with a bottle containing sweetened liq- 
uids. All subjects were advised to 
wean their children from nighttime 
use of the bottle, or to substitute water 
in the bottle. Parents also were given a 
0.4 percent SnF2 gel with instructions 
to apply it to their child’s teeth twice 
daily following brushing. Three 

months following the initiation of the 
study, however, it was discontinued 
due to low levels of compliance among 
participants. onty seven of the partici- 
pants had successfully weaned their 
child fIom the bottle. Only two had 
followed the recommendations for a p  
plying the SnF2 gel. In the majority of 
cases, the decay had progressed sig- 
nificantly. The authors concluded, 
“Education and instruction may not be 
effective in altering inappropriate hab- 
its or improving preventive behaviors 
in some populations.” 

A review of dental health education 
outcomes, as summarized in the fifth 
edition of Burt and Eklund‘s text (28) 
“Dentistry, Dental Practice, and the 
Community” revealed: ”(a) educa- 
tional programs work well at improv- 
ing knowledge levels; @) they have a 
positive, but temporary, effect on 
plaque levels; and (c) [they] have no 
discernible effect on caries experi- 
ence.” Despite these limitations, oral 
health education undoubtedly re- 
mains an important component of pre- 
ventive dental program. Efforts de- 
signed to improve the ability of educa- 
tional messages to alter behavior and 
improve oral health should be encour- 
aged. 
Toothbrushing and Decay Preven- 

tion. The importance of toothbrushing 
in the prevention of tooth decay has 
long appeared to be self-evident. Den- 
tal professionals and their patients 
have shared a common understanding 
that, to reduce canes risk, individuals 
simply need to brush better and more 
often. LittIe evidence, however, s u p  
ports the notion that people can re- 
duce their caries risk by toothbrushing 
alone. The relationship between indi- 
vidual oral hygiene status and caries 
experience is weak, and instructional 
programs designed to reduce caries 
incidence by promoting oral hygiene 
have failed (31-34). 

Evidence suggests ”the main pur- 
pose of regular toothbrushing, in 
terms of caries prevention, is to intro- 
duce fluoride into the mouth regularly 
via the toothpaste” (28). The decay-re- 
ducing benefits of fluoride have been 
documented extensively in the scien- 
tific literature. W e  little iiterature 
supports the use of toothbrushing 
alone for decay prevention, there is 
convincing evidence to support the 
decay-preventing benefit of tooth- 
brushing with a fluoride-containing 
toothpaste. 

Two recent publications based on a 
single study demonstrated that daily 
toothbrushing with fluoride tooth- 
paste in 3-6-year-olds attending kin- 
dergarten in southern China s i e -  
cantly slowed caries development 
(3536).  After three years the dmfs 
score for children who brushed daily 
with fluoridated toothpaste was 36 
percent lower on average than the 
dmfs score of children in a control 
group. Further, 28 percent of carious 
lesions that were identified at baseline 
in the experimental group and had 
gone untreated had become arrested. 
This finding was even more pro- 
nounced in anterior teeth, where 45 
percent of decayed mesial and distal 
surfaces became arrested. The authors 
acknowledged that in developed 
countries, restorative dental care for 
carious lesions extending into dentin 
is the norm, but went on to suggest 
that in developing countries where 
there is a severe shortage of dental 
personnel, preventive programs in- 
volving daily brushing with a fluoride 
toothpaste may be able to arrest and 
reharden carious teeth that do not re- 
ceive restorative treatment. Tooth- 
brushing in this study was carried out 
by the children using a simple scrub 
technique after lunch each day. A 
teacher or supervisor dispensed a 
small amount of toothpaste (0.2-0.4 g) 
onto each child’s brush, and the chil- 
dren brushed for two to three minutes, 
rinsed with water, and expectorated. 

Holtta and Alaluusua (37) also 
found that daily supervised brushing 
with fluoridated toothpaste could re- 
duce caries kadence in 3-6-year-old 
children. They found a 66 percent re- 
duction in decay increment over a 
two-year time period for those brush- 
ing with a fluoridated toothpaste com- 
pared to a retrospective control group 
that brushed daily, but without fluori- 
dated toothpaste. 

Sjogren et al. (33) reported on the 
caries-reducing effect of a modified 
toothpaste technique in preschool 
children. The technique consisted of 
dispensing toothpaste onto f5e tooth- 
brush, spreading the toothpaste 
evenly on the teeth, and brushing for 
two minutes. Children were asked to 
spit no more than necessary following 
brushing and only 10 ml of water were 
used to rinse before spitting. Xo eat- 
ing, drinking, or additional rinsing 
were allowed for two hours after 
brushing. This modified technique re- 
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duced cavities between the teeth of 
preschool children by an average of 26 
percent compared to a control group 
who also brushed with a fluoride 
toothpaste, but received no instruc- 
tions restricting rinsing. Other studies 
by the same author have confirmed 
that rinsing after brushing with a flue 
ride toothpaste should be kept to a 
minimum or eliminated altogether to 
maximize the beneficial effect of the 
fluoride contained in the toothpaste 
(3941). 

These findings lead to the conclu- 
sion that preventive programs involv- 
ing toothbrushing, especially when 
conducted with children at high risk 
for dental caries, should be camed out 
using a fluoride toothpaste, followed 
by minimal or no ding .  If brushing 
with this protocol takes place with 
young children, ingestion of fluoride 
and the potentiai for dental ffuorosis 
(which may cause esthetically objec- 
tionable discoloration of the perma- 
nent teeth) must be taken into consid- 
eration. A recent study by Bently et al. 
(42) reported that 30-month-olds will 
ingest 72 percent of the toothpaste a p  
plied to a toothbrush. Other studies 
with young children have found that 
an average of 59 percent and 65 per- 
cent of toothpaste applied to the brush 
is ingested (43,44). If the amount of 
toothpaste dispensed is carefully con- 
trolled, the amount of fluoride in- 
gested will be relatively low, however. 
For example, if a peasized amount of 
toothpaste is used when brushing, the 
amount of fluoride contained on the 
toothbrush will be 0.25 mg or less. It 
could still be a contributing factor to 
fluorosis, however, for children in- 
gesting more than the average 
amount, or for children ingesting sig- 
nificant amounts of fluoride from 
other sources. The critical time period 
during which maxillary permanent 
central incisors are at highest risk for 
fluorosis is  during a four-month pe- 
riod beginning around age 22 months 
(45). The risks for fluorosis must be 
weighed against the risk for caries, 
however, and in vulnerable popula- 
tions including children served by 
Head Start and WIC, the potential 
benefits of daily brushing with tooth- 
paste may outweigh any potential risk 
for fluorosis. 

Fluoride Varnish and Decay Pre- 
vention. Topical fluoride treatments 
have been given to children for many 
years, and traditionally have consisted 

of four-minute applications of a flue 
ride gel held in contact with the teeth 
using foam trays. This method of fluo- 
ride application is effective in reduc- 
ing the incidence of dental caries in 
older children, but the recommended 
protocol is virtually impossibk to 
complete with infants, toddlers, and 
many preschool-aged children. 

Fluoride varnish is ideally suited for 
application to the teeth of young pedi- 
atric dental patients because of its ease 
of application. Fluoride varnish was 
first introduced to the United States in 
1991 when Duraflofi became avail- 
able on the market. A second fluoride 
varnish, Durapham, was introduced 
in 1997. Fluoride varnish has been 
widely used in Europe for more than 
30 years and has proven effective in 
preventing tooth decay in both the pri- 
mary and permanent dentitions (46). 
An early study by Holm (47) demon- 
strated the caries-preventive effect of 
fluoride varnish on primary teeth. In 
this study, 225 3-year-old children re- 
ceived a semiannual application of 
fluoride varnish (Durapham). After 
two years, the caries reduction 
achieved was 44 percent compared to 
a control group. Based on its effective- 
ness and ease of application, the 
author recommended fluoride varnish 
as a caries-preventive method for use 
with preschool children. 

A Canadian study by Clark et al. 
(48) further demonstrated the effec- 
tiveness of semiannual applications of 
fluoride varnish to primary teeth. Af- 
ter 32 months, children who received 
fluoride varnish (DurafluorO) had 
27.2 percent fewer carious primary 
molars compared to a control group. 
The authors reported that one 10 ml 
tube of varnish was suffiaent to treat 
approximately 20 children, and calcu- 
lated that the use of fluoride varnishes 
appears to result in less fluoride inges- 
tion than results from the use of APF 
gels. In 1994 Weinstein et al. (49) r e  
ported on the results of a trial using 
fluoride varnish to prevent baby bottle 
tooth decay in a group of high-risk 
children enrolled in a WIC program. 
As part of that study, 133 children be- 
tween the ages of 12 and 24 months 
received a single application of flue 
ride varnish. Six months Iater, 16 per- 
cent of children had new carious le- 
sions. Although there was no control 
group in this study, the authors con- 
cluded that the caries rate following a 
single fluoride varnish application 

was less than had previously been 
measured for a similar group of high- 
risk children (30%). 

The introduction of fluoride varnish 
applications into preventive programs 
for young children has multiple ad- 
vantages: (1) no speaal equipment is 
needed for the application; (2) teeth do 
not need a professional prophylaxis 
prior to vamish application; (3) the 
potential ingestion of fluoride is low 
(very little is used per application); (4) 
fluoride varnishes can prevent decay 
in both smooth surface and pit and 
fissure sites; and (5) dental hygienists 
generally can apply the varnish with- 
out direct supervision. 

Fluoride varnish applications 
should be readily adaptable to both 
WIC clinic settings and to Head Start 
programs. In Head Start programs, 
fluoride varnish applications could be 
carried out two times a year for all 
enrolled children, and more fre- 
quently for children at highest risk for 
caries. In WIC clinics, fluoride varnish 
applications could similarly occur two 
or more fimes a year, for all dentate 
children, coinciding with other ap- 
pointments. 

Chlorhexidine and Caries Preven- 
tion. For more than 70 years, we have 
known that the primary pathogen re- 
sponsible for dental decay is mutans 
streptococci (50). Yet, most of the pre- 
ventive strategies commonly em- 
ployed to prevent dental decay (flue 
rides, sealants, dietary modification, 
oral hygiene) do little to suppress this 
pathogen. Chlorhexidine is an antimi- 
crobial agent that suppresses mutans 
streptococci, and research has shown 
promising uses for chlorhexidine in 
the prevention of caries in children. 

Gissekson et al. (51) reported a 38 
percent reduction in approximal car- 
ies in children receiving chlorhexidine 
gel treatments compared to a control 
group. One hundred seventeen pre- 
school children participated in this 
study, beginnins at age 4 years. Chil- 
dren in the experimental group had l 
percent chlorhexidine gel applied in- 
terdentally using dental Ross, four 
times a year, for three years. The time 
required per treatment was approxi- 
mately 10 minutes per child. The 
authors reported that the flossing-gel 
technique used in the study is effec- 
tive, simple, inexpensive, and does not 
require professional dental equip 
ment. In another report, Achong et al. 
(52) evaluated the ability of chlor- 
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hexidine to suppress mutans strepto- 
cocci in 40 4 to 12-year-old children. 
All of the children in this study had 
active caries and high levels of mutans 
streptococci. Children in the treatment 
group wore mouthguards that were 
coated with a 3.0 percent chlor- 
hexidine varnish to bed each night for 
seven nights. Children in the control 
group wore mouthguards coated with 
a placebo varnish. The chlorhexidine 
varnish group resulted in a signrficant 
reduction in mutans streptococci lev- 
els for up to three months folrowing 
the intervention. The authors reported 
that the treatment was well received 
by the majority of parents and pa- 
tients, and that compliance in wearing 
the mouthguards was favorable. 

Kohler et al. (53) reported on the 
ability of chlorhexidine to suppress 
mutans streptococci levels in mothers, 
and thus to delay transmission of mu- 
tans streptococci to their children. 
Mothers with high mutans strepto- 
cocci counts and with first-born babies 
aged 3-3 months were selected for 
study. All mothers received a preven- 
tive program consisting of dietary 
counseling, professional tooth clean- 
ing, oral hygiene instruction, fluoride 
treatment, and excavation of large 
cavities. Subjects with high mutans 
streptococci levels, even after this pre- 
ventive program, were prescribed 1.0 
percent chlorhexidine gel to be admin- 
istered in a custom-made mouthguard 
for five minutes a day over a two-week 
period. Mothers whose mutans strep 
tococci levels were successfully re- 
duced by the basic preventive pro- 
gram did not receive the chlorhexidine 
treatment, and served as a control 
group in the study. Mothers in both 
groups were recalled every four 
months during the study, and those 
who demonstrated high mutans strep- 
tococa levels at subsequent appoint- 
ments were retreated with chlor- 
hexidine and/or a repeat of the basic 
preventive program. Their infants 
were tested for the presence of m u m  
streptococci beginning at 15 months of 
age and at four-month intervals there- 
after. The results of this study indi- 
cated that at age 23 months, fewer in- 
fants had been infected with mutans 
streptococci in the chlorhexidine 
group compared to the control group 
(11% vs 45%, respectively). 

A second study by Kohler et al. (54) 
reported on mutans Streptococci and 
caries in the same group of children at 

age 3 years. A si@cant difference in 
the percentage of children who tested 
positive for mutans streptococci re- 
mains, with fewer children whose 
mothers received the chlorhexidine 
treatment testing positive for mutans 
streptococci compared to the control 
group (41% vs 70%, respectively). 
when a clinical exam for caries was 
done on these same children at age 3, 
only 6 percent of children in the ex- 
perimental group were found to have 
detectable decay, compared to 43 per- 
cent of children in the control group. 
Also of importance was the finding 
that 77 percent of the children who 
were infected early with mutans strep 
tococci had developed caries, com- 
pared to 33 percent of children who 
did not test positive for mutans strep- 
tococci until age 3 years. This study 
revealed that early transmission of 
mutans streptococci from mother to 
chifd leads to higher risk of caries for 
children and that a relatively simple 
protocol for &orhexidine treatment 
in mothers with high levels of mutans 
streptococci can result in delayed 
transmission of mutans streptococci to 
their children. 

While chiorhexidine varnishes and 
gels are not yet commeraally available 
in the United States, a discussion of 
their potential merit as caries-preven- 
tive agents has been included here in 
anticipation of future FDA approval. 
Achong et al. (52) have reported that 
US Food and Drug Administration a p  
proval is currently being requested for 
two chlorhexidine varnish systems for 
use in the United States. 

Sealants. A multitude of clinical tti- 
als during the past several decades 
have proven pit and fissure sealants to 
be safe andhighly effective in prevent- 
ing tooth decay (55). Despite their ef- 
fectiveness, however, sealant utiliza- 
tion has remained low, especially for 
low-income children. Sealants remain 
the single most effective means we 
have for preventing caries in pit and 
fissure surfaces and therefore should 
be considered an important compo- 
nent of any preventive dentistry pro- 
gram 

While most published data on the 
effectiveness of sealants refer to their 
use on permanent teeth, sealants on 
primary teeth also can be effective. 
Hardison et al. (56) reported on the 
effectiveness of pit and fissure sealants 
in a group of 1,871 children enrolled in 
Head Start programs in Tennessee. All 

sealants in the study were placed at 
Head Start centers using portable 
equipment. The retention rate after 
one year was 88.2 percent overall, with 
some centers having retention rates of 
92.5 percent or higher. The authors 
found that 3- and 4-year-old children 
enrolled in the study were able to tol- 
erate the sealant procedure well, with 
only about 5 percent of children either 
resisting or refusing. 
As a preventive measure, sealants 

are more costly than other preventive 
regimens, primarily due to operator 
costs (57). When targeted only to high- 
est-risk patients (e.g., those with iden- 
tifiable precavity lesions in pit and fis- 
sure sites), however, they may be cost 
effective, especially compared to res- 
torations. Besides targeting sealants in 
public programs to children at highest 
risk, one of the most effective means 
for making seaiant programs cost ef- 
fective is to use dental auxiliaries for 
their placement. Studies have demon- 
strated that dental auxiliaries can 
pIace sealants as effectively as dentists 
(58-60). 

A recent article gives further reason 
to consider the inclusion of sealants in 
preventive programs. Mass et al. (61) 
found that by placing sealants on oc- 
clusal surfaces of first permanent m u  
Xm in 6-8-year-oIds, mutans strepto- 
coca levels were sigmf~canlly reduced 
up to six months later. It is therefore 
reasonable to assume that the preven- 
tive effects of pit and fissure sealants 
can have carryover effects to other 
sites in the mouth. 

Recommendations 
Early screening, risk assessment, 

and preventive programs in WIC, 
Head Start, and Early Head Start 
populations hold a great deal of prom- 
ise for preventing dental decay in chil- 
dren who are not only high risk, but 
who also are unlikely to access preven- 
tive dental care through more tradi- 
tional channels. Wherever possible, 
risk assessment and preventive pro- 
grams should be supported by scien- 
tific literature that documents both the 
successes and limitations of various 
methods and interventions. Based on 
the review undertaken for the current 
paper, the following recommenda- 
tions for caries preventive programs in 
MC, Head Start, and Early Head Start 
can be made. 

1. WIC, Head Start, and Early 
Head Start programs can enable access 
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to preventive dental care for many 
children at high risk for dental caries 
who often lack access to preventive 
dental care through more traditional 
routes. WIC, Head Start, and Early 
Head Start should be encouraged to 
expand their involvement in promot- 
ing oral health and their linkages to 
practitioners and programs that serve 
the oral health needs of children. 

2. Dentists, hygienists, nurses, 
other appropriate personnel, and par- 
ents should be taught to screen infants 
and preschool children to assess caries 
risk. Screenings should take place 
early and often. Employ aids includ- 
ing "Lift the Lip" video in training. 

3. Continuous attempts should be 
made in WIC, Head Start, and Early 
Head Start programs to find a dental 
home for each M d  to maximize their 
potential to receive continuous diag- 
nostic, preventive, restorative, and 
emergency care throughout chiId- 
hood. 

4. In general, all children enrolled 
in WIC, Head Start, and Early Head 
Start should be considered at high risk 
for dental decay. Individual risk as- 
sessment shodd be conducted as part 
of routine screenings to identify chil- 
dren needing restorative care and to 
identdy children at highest risk for car- 
ies that will benefit from more costly 
and time-consuming preventive 
strategies (e.g., sealants and, eventu- 
ally, chforhexidine gels and var- 
nishes). 

5. WIC, Head Start, and Early 
Head Start preventive dental prc- 
grams should not rely solely on edu- 
cational strategies because Iittle evi- 
dence supports the abi?.ity of educa- 
tional efforts alone to prevent dentar 
caries. 

6. Daily brushing with fluoridated 
toothpaste, followed by minimal or no 
rinsing, should be incorporated into 
Head Start programs, and other p r e  
grams serving high-risk 3-5-year- 
olds. 

7. Fluoride varnish application 
should become a routine part of pre- 
ventive dental programs associated 
with Head Start and WIC programs. 
children in these programs should re- 
ceive two or more fluoride varnish ap- 
pkations a year. Applications can be 
done on site. 

8. Chiorhexidine gels and var- 
nishes show great promise, once FDA 
approval for their use is granted in this 
country. WIC and Early Head Start 

programs should promote their use, as 
well as the use of Chlorhexidine mouth 
rinses with pregnant women and 
young mothers to delay the transmis- 

12 Abemtfiy SR, Graves RC, Bohannan 
HM, Stamm JW, Greenberg BG, Disney 
JA. Development and application of a 
prediction model for dental caries. Com- 
munity Dent Oral Epidemio11987;1524- 

sion of mutans streptococci from 
mother to child. chtorhexidine geb 
and varnishes should be considered 
for use with 3-5year-old Head Start 
children who have active caries or who 
are determined to be at highest risk. 

9. Sealant application should be 
recommended for 3-5-year-old chil- 
dren served by Head Start who are 
considered to be at highest risk, or to 
all participants as resources allow. 
10. Increased research activity in 

caries prevention using WIC, Head 
Start, and Early Head Start popula- 
tions and settings should be encour- 
aged. Information regarding success- 
ful preventive programs in WIC, Head 
Start, and Early Head Start (best prac- 
tices) should be disseminated broadly. 
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